Integrated learning of STEM (science, technology, engineering, and mathematics) has become a challenge in the field of technical education. To understand the effect of STEM learning, in this study, we first identified the components of STEM in relation to bag design, then asked students to learn STEM knowledge as they designed bags. In this context, we explored how learners' creative self-efficacy (CSE) related to two types of epistemic curiosity (EC) (i.e., interest type and deprivation type) and reflected the STEM knowledge they acquired and their creative performance (i.e., novelty, utility, and aesthetics). The data were subjected to confirmatory factor analysis with structural equation modeling. The results revealed that CSE was positively related to two types of EC, and knowledge acquired was positively related to creative performance. The indirect correlates between CSE and knowledge acquired, EC and creative performance, and CSE and creative performance were positively mediated by other constructs. The implication of this research is that integrating STEM into the study of fashion design can improve students' creative performance.
INTRODUCTION
The subjects of science, technology, engineering, and mathematics, known integratively as STEM, have been essential to preparing the American workforce for future roles (Aladé et al., 2016; Langdon et al., 2011; Worsham, Clevenger, & Whealan-George, 2016) . STEM courses are often viewed as difficult and are sometimes unrelated to reality due to the traditional separations into the four disciplines that were erected with the initiation of STEM education. However, collective STEM education refers to any program in which there is an overt assimilation of concepts from more than one of the STEM disciplines (Satchwell & Loepp, 2002) . To learn STEM integratively, students need to be involved in hands-on STEM activities to make the connection between the four areas of domain knowledge (Bybee, 2010; León, Núñez, & Liew, 2015) .
The development of STEM courses has been quite diverse over the past more than 10 years, such as Fan and Yu (2017) and Sullivan and Bers (2016) , which use robots as the basis for the development of STEM courses, while Ward, Clarke, and Horton (2014) taught STEM knowledge on the theme of plants. Zollman (2012) develops STEM literacy courses to enhance learners' recognition of STEM knowledge. Wai, Lubinski, and Benbow (2009) emphasized the importance of spatial capabilities in STEM knowledge development, Harrison and Parks (2017) integrated STEM knowledge into the writing curriculum, Miller and Roehrig (2018) developed STEM courses based on aboriginal culture, while Hall and Miro (2016) helped students to construct STEM knowledge in a topic-oriented learning method.
Project design related to STEM requires students to engage in six processes (i.e., problem identification, knowledge searching, ideation, analysis of ideas, testing and refinement, and implementation constraints) and behaviors (i.e., doing hands-on activities and communicating with group members) (Markham, 2003) .
understanding of knowledge and skills, students' mindsets require curiosity to practice in educational and real-life contexts (World Economic Forum, 2015) .
Curiosity and self-efficacy have a positive correlation (Jeraj & Maric, 2013; Jovanović & Brdaric, 2012) . Karwowski (2012) reported that curiosity has a significant positive relationship with CSE. As curiosity during the design process is the original trigger of design imagination and is relevant to strong efficacy (Wu, 2002) , the correlates between CSE and the two types of EC in fashion design were hypothesized as follows:
H1: Creative self-efficacy is positively related to I-type EC.
H2: Creative self-efficacy is positively related to D-type EC.
Relationship between Epistemic Curiosity and Knowledge Acquired
Epistemic Curiosity is conceived as driving exploration and has been defined as the ''desire for knowledge that motivates (learning) new ideas'' (Litman, 2008 (Litman, , p. 1586 . Lauriola et al. (2015) stated that epistemic curiosity (EC) is the motive to seek, obtain, and make use of new knowledge. They also suggested that "I-type EC corresponds to fun, carefree and optimistic approaches to learning, while D-type EC reflects greater thoughtfulness and caution regarding knowledge-search" (Lauriola et al., 2015, p. 202) . Regarding these two different functions of EC, how knowledge learning in STEM related to fashion design can be affected was hypothesized as follows:
H3: I-type EC is positively related to knowledge acquired.
H4: D-type EC is positively related to knowledge acquired.
Relationship between Knowledge Acquired and Creative Performance
Knowledge can facilitate mental processes through active associations. Associations can change in time according to the changes in one's state of needs, emotions, surroundings, and so on, and can enable thinking, reasoning, adapting, and behaving intelligently (Duch, 2007) . That is, all mental activities depend on knowledge that can be applied to many various and new situations that lead to generating new ideas (Horzyk, 2014) . Creativity is defined as the development of ideas to make products that are perceived as unique, novel, relevant, and useful (Finke, Ward, & Smith, 1992) . Creativity and learning have a mutually supportive relationship with each other (Beghetto, 2016; Karwowski, 2017) . Additionally, Khedhaouria, Montani, and Thurik (2017) found that knowledge sourcing behaviors play a central role in fostering creativity. Moreover, if learning activities involve embodied creativity practices and realistic exercises that would improve knowledge acquisition (Sawyer, 2015) , then an activity such as fashion design would be a way to see how the knowledge learned can affect creative performance. Our hypotheses are as follows:
H5: Knowledge acquired is positively related to novelty.
H6: Knowledge acquired is positively related to utility. H7: Knowledge acquired is positively related to aesthetics.
Relationship between Creative Self-Efficacy and Knowledge Acquired Mediated by Epistemic Curiosity
Curiosity can improve learners' learning attitudes and learning achievement (Goldberg et al., 2015) , and has a positive correlation with self-efficacy (Gulten et al., 2011) . That is, the role of epistemic curiosity might function as a mediator because previous research has suggested that individual traits are strong predictors of epistemic curiosity (Fleischhauer et al., 2010) , which in turn ensures better learning (Kang et al., 2009; Mussel, 2013) . How epistemic curiosity plays the mediating role in the relationship between creative self-efficacy and knowledge acquired was hypothesized as follows:
H8: Creative self-efficacy is positively related to knowledge acquired mediated by epistemic curiosity.
Relationship between Epistemic Curiosity and Creative Performance Mediated by Knowledge Acquired
Individuals with a high level of I-type EC curiosity are predisposed to seek out novelty because exposure to new information provides them with feelings of interest and excitement (Litman, 2005) . Hardy III, Ness, and Mecca (2017) highlighted that this tendency "is well suited to early stage creative problem solving, which requires that individuals gather a wide range of information relevant to the problem that they can use in later stages of creative problem solving to generate and evaluate new ideas" (p. 231). Gajda, Beghetto, and Karwowski (in press ) found more extended and exploratory interactions in the positive association classroom that would enhance the development or refinement of ideas. Thus, seeking a wide range of knowledge or ideas associated with feeling
EURASIA J Math Sci and Tech Ed

/ 18
excited should be beneficial to creative performance. How I-type EC is related to creative performance was hypothesized as follows:
H9: I-type EC is positively related to novelty mediated by knowledge acquired.
H10: I-type EC is positively related to utility mediated by knowledge acquired.
H11: I-type EC is positively related to aesthetics mediated by knowledge acquired.
Unlike I-type EC, behaviors associated with D-type EC are related to individuals responding to changes in their surroundings, led by the development of feelings of competence and mastery (White, 1959) . According to the information-processing theory, the problem-focused nature of D-type EC should prove more useful in the late stage of the creative process. That is, individuals with higher D-type EC will be more motivated to develop more ideas in terms of idea evaluation and the implementation stage of practical performance (Hardy III et al., 2017) . However, Hardy III et al. (2017) reported that D-type EC (i.e., curiosity associated with deprivation factors) was found to be unrelated to creative performance when solving a complex marketing problem. Thus, how D-type EC affects creative performance was hypothesized as follows:
H12: D-type EC is positively related to novelty mediated by knowledge acquired.
H13: D-type EC is positively related to utility mediated by knowledge acquired.
H14: D-type EC is positively related to aesthetics mediated by knowledge acquired.
Relationship between Creative Self-Efficacy and Creative Performance Mediated by Epistemic Curiosity and Knowledge Acquired
The confidence of creativity can influence the type of achievement goals one decides to pursue (Dweck & Leggett, 1988; Dweck, 2000) ; inversely, a growth mindset should influence the type of achievement goals students pursue so as to enhance their competence (Martin, 2015) . That is, a growth mindset, perceived interest, and effort exerted are the elements of epistemic curiosity which are directly positively influenced by creative self-efficacy and which have a positive influence on learning achievement (Puente-Díaz & Cavazos-Arroyo, 2017). Byrge and Tang (2015) studied the effect of embodied creativity training on trainees' creative self-efficacy and creative production, and found that there was a positive relationship between creative self-efficacy and creative production. Karwowski (2011) also found that there was a positive relationship between Polish secondary students' CSE and their creative ability. Thus: H15: Creative self-efficacy is positively related to creative performance mediated by epistemic curiosity and knowledge acquired.
Research Model
Self-compassion promotes adaptive responses to difficult present life experiences. For example, it can increase motivation to make amends and to avoid repeating mistakes (Johnson & O'Brien, 2013) , and has been associated with goal reengagement, intrinsic motivation, personal initiative, mastery goals, and adaptive coping (Shapira & Mongrain, 2010) . According to self-compassion, how fashion design represents personal abilities (e.g., self-efficacy) that individuals copy difficult situations by practicing epistemic curiosity in the use STEM knowledge to create something was integrated as this research model (Figure 1) .
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/ 18 RESEARCH DESIGN
Domain Knowledge Verification of STEM in Bag Design
Bag design is a fundamental course for those students majoring in fashion design. In this study, we therefore attempted to investigate how those students could learn knowledge related to STEM when taking a bag design course. In order to validate the meaning and categorization of the related STEM knowledge, we invited five domain (i.e., fashion design) experts to review the content proposed by the researchers. Then, three panel discussions were organized to modify the meaning and categorization to reach agreement. Eventually, five items in each of the four STEM categories were validated, making a total of 20 items for the pre-and post-test.
An example of a science test item is: Which type of skin has the best air penetration (a: animal fabric, b: PU, c: PVC). A sample technology test item is: On what occasions should you use a computer sewing machine to sew bags? (a: to sew a multilayer bag, b: to sew on the logo, c: to sew the wrapping). An example engineering test item is: How can you keep the distance consistent from beginning to end when using a sewing machine to sew sheepskin? (a: by using two hands to stretch the ductility of the sheepskin to avoid deformation, b: by marking the stitching line, c: by using super glue to stabilize the stitching movement). A sample mathematics test item is: If the leather of PVC piping covering's width is set to 7/16 inch, what is the most appropriate size？(a: 7/8 inch x 1 inch, b: 1 inch x 1 inch, c: 6/8 inch x 1 inch).
Procedure
Bag design is one of the fashion design courses that has been most popularly taken in a technological college located in southern Taiwan. Vogt (2007) confirmed that this trend of purposive sampling was the most common form of sampling, and it remains true in contemporary social science research. Thus, by adopting the purposive sampling method, this study located target samples from freshmen and sophomores who took the bag design course.
This 4-week experimental research was then conducted. In the first week, the participants were introduced to the concept of STEM and how it corresponds to the field of fashion design knowledge (e.g. the application and characteristics of bag materials belong to science, bag processing techniques and tools are applied to science and technology, bag structure reinforcement and strap size of the best ratio belongs to the engineering, The measurement and unit conversion of each part of the bag is converted into mathematics) and finally when design how to link STEM and the fashion design professional knowledge, such as bag material characteristics, processing technology, structural design, dimensional measurement, printing design encountered mutual constraints.
In the second and third weeks, the participants were guided in self-directed learning of bag design to understand what STEM knowledge applied in their bag design by Internet searching. If they still had difficulty applying STEM knowledge to their bag design, the teachers would provide explanations via email. In the fourth week, the participants completed their bag designs (see Appendix A) and presented them for assessment of their creative performance by the teachers. Finally, the questionnaires were administered to the participants after their presentation.
Participants
In this study, using purposive sampling of a fashion design department, freshmen and sophomores were selected as the participants. Data of 197 participants were collected. After removing 38 invalid samples, 159 useful returns with 80.7% data were used for the statistical analysis. Of these, 19 were male students and 140 female, 77 were freshmen and 82 were sophomore students, and the average age was 20.1 years old.
Measurement Questionnaire
To develop the research scales, experts familiar with both the creativity literature and the creative simulation used in the present study rated a subset of fashion design on a 5-point scale. On these scales, the participants were asked to report how they "generally feel" in reference to a series of statements. Responses were given on a 5-point Likert scale ranging from 1 (almost never) to 5 (almost always).
Creative self-efficacy measure: This construct was adapted from previous studies (e.g., Li & Wu, 2011; Robbins & Kegley, 2010; Wang, Zhang, & Martocchio, 2011) , and included: self-rating, others' perceptions of your general creativity abilities. This self-rating of creative expression included 10 items.
Epistemic curiosity measure: The sub-dimensions of epistemic curiosity were measured using scales developed by Litman and colleagues (Litman, 2005 (Litman, , 2008 Litman & Jimerson, 2004; Litman & Spielberger, 2003) . Five items assessed I-type EC and five assessed D-type EC for the participants to self-rate their perceptions in fashion design settings.
Creative performance measure: Consistent with the recommendations of Besemer and O'Quin (1999) and Christiaans (2002) , and in line with common practice in the broader creativity literature, the creative performance of design was evaluated based on the design novelty, atheistic, and utility dimensions.
DATA ANALYSIS
Creative Performance Analysis
To assess students' creative performance, three professional teachers of fashion design, a fashion design scholar, and two fashion industry experts were involved in analyzing three components of the students' bag product design: novelty, utility, and aesthetics. The three teachers discussed the criteria of the three creative performances until they fully understood the criteria for measuring each scale. The assessment of novelty focused on the style innovation, meaning that the design is rarely seen in the marketplace, where the greater the rarity, the higher the points for novelty. The assessment of utility focused on the function of design; for aesthetics, the assessment was based on the homogeneity and symmetry of color or size interfacing, for example.
At the beginning of the assessment process, all of the students' product designs were rated. Then, to compare their consistency, the ratings of the three teachers were compared and rationalized until they agreed on a score. Finally, the three teachers repeated this process until a consistent interrater result of above 95% was reached, based on Kendall's coefficient of agreement analysis. A Kendall's coefficient of 0.9 or higher is considered very good, and means that the appraisers used the same standard when assessing the product design. The score result used the spearman rank correlation to analyze the results of the assessment inter-rater reliability (Stolarova et al., 2014) .
Item Analysis
Applying first-order confirmatory factor analysis (CFA) to test internal validity of items, Table 1 shows that the threshold of χ 2 /df should be less than 5; RMSEA should be less than 0.08; GFI and AGFI should be higher than 0.8; plus, items where the residual value is over 0.5 could be removed from the original questionnaire (Hair, Black, Babin, & Anderson, 2010) . Thus, the remaining items were kept in the questionnaire; the items for Creative selfefficacy were reduced from 8 to 4, the items for I-type EC were reduced from 5 to 4, and those for D-type EC were reduced from 5 to 4.
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The external validity of the study was to assess whether the scope of the study can extend to other participants and context (Cor, 2016) , if the t value (critical ratio) is greater than 3 (p*** <. 001), the discriminative power is considered to be significant. Table 2 shows that the t value is higher than 63.91 (p*** <0.001), which indicates that all items are different, and all items are able to determine the degree of response of different samples (Green & Salkind, 2004 ).
Reliability and Validity Analysis
We used Cronbach's α and Composite Reliability (CR) to test reliability. Hancock and Mueller (2006) recommended that the Cronbach's α value should be higher than .7. Fornell and Larcker (1981) recommended that CR should be higher than 0.7. Validity can be tested by averaging Variance Extracted (AVE) and Factor Loading. They also said that the AVE value should be higher than 0.5, and Hair et al. (2012) said that Factor Loading should be higher than 0.6. Table 2 shows that all values met these thresholds, and thus the reliability and validity of the research measurement were acceptable.
The square root of the AVE of each construct was larger than the correlation coefficient of other constructs, and representatives had differentiated validity (Chin, 1998) . In this study, Table 3 indicates that the correlation coefficient of each construct is smaller than the square root of the AVE value, indicating that all the constructs of this study had differentiated validity. 
Knowledge Acquired in STEM
In this study, we compared the pre-test and post-test to identify the knowledge learned during the experiment. The statistical results revealed that the improvement in STEM was 3.503 totally with t = 26.24, p < .001 for the 159 samples, as shown in Table 4 .
Creative Performance Scoring
Based on the domain experts' inter-rating, the average scores of novelty, utility, and aesthetics were 3.321, 3.291, and 3.663 respectively, as shown in Table 5 .
Path Analysis
Given the parameter-to-sample size ratio, in this study, we used SmartPLS to determine that path analysis was more appropriate in this situation than structural equation modeling (MacCallum, Browne, & Sugawara, 1996) . The total and specific indirect effects were examined to identify the primary pathways responsible for the observed effects.
In spite of I-type EC and D-type EC being significantly correlated to Creative performance (novelty, utility, and aesthetics), the D-type EC for Creative performance of the correlation coefficient was significantly lower than the I-type EC. Therefore, it was deduced that I-type EC is more useful for Creative performance, and D-type is more useful for design creativity. The Creative self-efficacy for I-type EC was 36.3%. and for D-type EC it was 25.2%. The STEM knowledge acquired for novelty was 22.3%, for utility it was 20.6%, and for aesthetics, it was 22.4%. In addition, creative self-efficacy had positive indirect effects on novelty, utility, and aesthetics, as shown in Figure 2 and Table 6 . 
DISCUSSION
Creative performance is considered the most essential value in fashion design (Clinton & Hokanson, 2012) , where knowledge fosters creative performance, and epistemic curiosity supports knowledge inquiry. Thus, it is necessary to assess students' emotional states and creative performance after courses to understand the actual effect of the instruction (Daly, Mosyjowski, & Seifert, 2014) . This study therefore examined the correlates from the perspective of creative self-efficacy. Table 2 shows that the averages of CSE (M = 3.737, SD = .588), I-type EC (M = 3.973, SD = .667), and D-type EC (M =3.601 SD = .567) were all above 3.0, indicating that those participants had high levels of emotional states. Thus, we tested how the affective factors related to the behavioral factors in terms of creative performance. Briefly, the results of this study indicated that those constructs were all positively related. More details are elaborated as follows. Beeftink et al. (2012) posited that creative self-efficacy can positively pave a way for successfully designing something new. In this study, I-type EC (interest) refers to the individual actively wanting to explore new approaches and accepting more ideas from outside stimuli. D-type EC (deprivation) refers to the individual encountering a fashion design that needs them to search for knowledge to solve complex problems. More specifically, in the process of fashion design, I-type EC may help students to think about the form or graphic design; on the other hand, D-type EC may encourage students to search for knowledge to solve design problems, such as human ergonomics, or utility. However, Jeraj and Maric's (2013) study showed that there was a significant positive relationship between EC and self-efficacy. Supporting their reports, in this study it was revealed that CSE was positively related to two types of EC, and H1 and H2 were positively supported.
According to Lauriola et al.' (2015) study, EC is the motive to seek and make use of new knowledge. In fashion design, such as hand bag design, students need more STEM knowledge, including material properties and process methods, human ergonomics, and the mathematics involved in measurement. By comparing the pre-and posttests, the results indicated that the students did in fact learn STEM knowledge. Moreover, it was found that the correlation between the two types of epistemic curiosity and STEM knowledge acquired was positive; hypotheses 3 and 4 were therefore positively supported.
Creativity and learning have a mutually supportive relationship with each other (Beghetto, 2016; Karwowski, 2017) . Learning activity facilitates creative performance if it involves embodied creativity practices and realistic exercises that improve active and constructivist learning (Sawyer, 2015) . Kim (2006) suggested that the creativity value can be adjusted for a particular context, whereas, for fashion design at the college level, students are involved in creative thinking involving the novelty, atheistic, and utility dimensions. As such, fashion design is an appropriate domain in which to see how learning can affect creative performance; in line with this, the results of this study showed that H5, H6, and H7 were positively supported.
Curiosity has a positive correlation with learners' self-efficacy (Gulten et al., 2011) ; moreover, curiosity can improve learners' learning attitudes and learning achievement (Goldberg et al., 2015) . Fleischhauer et al. (2010) posited that the role of EC might function as a mediator; that is, individual self-efficacy is a strong predictor of EC, which in turn ensures better learning (Kang et al., 2009; Mussel, 2013) . Hartnett, Malzahn, and Goldsmith (2014) found that through hands-on making, students' epistemic curiosity would be evoked and they would be more willing to engage in learning knowledge to solve problems. Consistent with the above assertions, H8 was positively supported, indicating that epistemic curiosity plays a mediating role between creative self-efficacy and STEM knowledge acquired in fashion design.
According to the information-processing theory, individuals respond to changes in their surroundings, leading to the development of feelings of competence and mastery (White, 1959) . Curiosity can stimulate the individual to explore new ideas to foster novelty and aesthetic performance (Wu, 2015; Wu & Miao, 2013) . Hardy III et al. (2017) highlighted that the product design activity has the I-type EC tendency because it is the early stage of design, and requires that individuals gather a wide range of information relevant to the design issues so that they can generate and evaluate new ideas. On the other hand, individuals higher in D-type EC will be more motivated to develop more ideas related to the idea evaluation and implementation stages of practical performance (Hardy III et al., 2017) . The findings of this study supported those of Hardy III et al. (2017) , indicating that the I-type of EC was helpful for creativity; consequently, H9, H10, and H11 were positively supported in this study. However, Hardy III et al. (2017) reported that D-type EC was unrelated to creative performance while performing tasks to solve complex problems. Consistent with their assertion, the results of this study revealed that D-type EC was positively related to three types of creative performance; in particular, comparing the correlation coefficient levels of D-type to those of I-type EC, D-type EC was much higher for utility (.181** vs .062*) and aesthetics (.185** vs. .074*). The reason may be due to the fact that quality improvement is required in the processes of fashion design, leading to more work to solve problems to make the bag design look beautiful and useful. Thus, H12, H13, and H14 were positively supported. Byrge and Tang (2015) reported that embodied creativity training can foster trainees' CSE and creative production, and found a positive relationship between CSE and creative production. Karwowski (2011) noted that CSE had a positive relationship between Polish secondary students' CSE and their creative ability. When applying STEM to project design, it has been revealed that participants with higher level CSE can perform better (Yang & Cheng, 2009) ; in other words, good CSE can facilitate a sense of knowledge inquiry (Tierney & Farmer, 2002; Mathisen & Bronnick, 2009) , in which the value of the creative work can be upgraded (Tierney & Farmer, 2011) , the utility can be improved (Li, Wang, & Li, 2007) , and the aesthetics can be enriched (Wu, 2015) . Thus, H15 was positively supported.
CONCLUSIONS
Based on the self-compassion theory, a research model was designed in this study for verification. The experimental results verified that the research model, which incorporates STEM into the application of fashion design, can effectively influence the learning of STEM knowledge and improve the creative performance of those designers who have a high level of CSE and epistemic curiosity. Briefly, there were positive correlations among creative self-efficacy, EC, and Creative performance. Taken together, if the STEM concept can be applied to the fashion design field, it will be helpful for the integration of all aspects of STEM into fashion design learning.
To enable a "STEM of practice" in design education, in this study we developed a framework for studying STEM learning in bag design. As part of the development of this "STEM of practice," as a starting point, based on the purpose and theories of this study, STEM was integrated into a design course as pedagogical practice for the students. From the results of this study, we believe that there are a number of perspectives and suggestions with regard to STEM education. First, eliminating the present barriers to teaching STEM is critical. If we hope to raise the level of integration of STEM, design courses should emphasize STEM knowledge inquiry in the way of design practice. There is then a need for design-led teachers to use the teaching procedure presented in this study in different disciplinary areas and curricula other than fashion design.
Second, the results of this study indicate that STEM knowledge learning plays a key role in creative performance in the domain of fashion design. STEM is becoming universal, but is generally not applied in design education. It is recommended that fashion design teachers can adopt a view that integrates STEM into design practice in the classroom, to enrich students' ability in the connections between the STEM knowledge they learn, and the practice of design they are encouraged to initiate. In this way, students can become actively engaged in problem-solving, creating concepts to "transfer-in-pieces" to complete design work that can anchor individual meaningful learning.
Regarding future study, novelty, utility, and aesthetics are essential dimensions of fashion design; however, there are many other definitions of creative performance in relation to different types of product design that should be reconsidered to explore in the application of STEM. Because STEM in different types of product design involves different material properties, process methods, engineering approaches, and mathematical measurements, teachers should be trained in identifying elements of STEM and creative performance for the particular product design to ensure that students can learn the related knowledge to improve their creative performance.
There is another issue relevant to gender difference in STEM education that has been argued for decades. A previous study considered that female students are not so interested in studying the engineering area of STEM compared to male students (Kulturel-Konak, D'Allegro, & Dickinson, 2011) , but few studies have considered the gender issue in learning STEM in fashion design. This interesting topic was not analyzed in this study, but future studies can examine differences between male and female students' two types of epistemic curiosity in fashion design and how they influence their creative performance.
Finally, this study is based on quantification-based validation, therefore, this study uses qualitative research methods to explore the utility of STEM for fashion design, and in subsequent studies will be added to the interview method to understand the fashion design learner's idea of STEM, in addition, the STEM indicators in fashion design can be better classified through expert meeting. At present, the STEM curriculum for fashion design has only begun to develop, so the complete series of courses has not yet been developed in this study. In the follow-up study, this study suggests that different teaching methods can be combined into the STEM curriculum development in fashion design. 
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